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$u_{F}(x, t)$ , $N_{k}$
[13].
$u_{F}(x, t)= \sum_{n=1}^{N_{k}}[(a_{n}\cross\hat{k}_{n})\cos(kn. x-\omega nt)+(b_{n}\cross\hat{k}_{n})\sin(k_{n}\cdot x-\omega_{n}t)]$ (1)
, $n$ $n$ .
$\ovalbox{\tt\small REJECT}$ $k_{n}$ – $(\hat{k}_{n}=k_{n}/|k_{n}|)$ .
$a_{n}$ , $b_{n},$ $k_{n}$ , ,
( ) . $x$ , $u_{F}$
.
$a_{n}$ , $b_{n}$ , .
$|a_{n}|^{2}=|b_{n}|^{2}=3E_{\Delta}(k_{n})$ (2)
, $E_{\Delta}(k_{n})$ $k_{n}$ .
$u_{F}$ $E_{F}(k)$ , .
$E_{F}(k)=ak^{-5/3}\exp(-\eta k^{2}2)$ (3)
, $a$ , $\eta$ $u_{F}(x, t)$ ,




. , $L$ . Vas-
silicos &Fung[14] ,
$k_{n}=k_{1}+ \frac{cn(n-1)}{2},$ $c= \frac{2(k_{N_{k}}.-k1)}{N_{k}(N_{k}-1)}$ (5)
. , $k_{1}=2\pi/L,$ $k_{N_{k}}=2\pi/\eta$ .
(3) $a$ , $k_{1}$ $k_{N_{k}}$ $K_{F}= \frac{1}{2}\langle|u_{F}|^{2}\rangle$ ,
$f_{k}( \eta, L)=\int_{2\pi}^{2\pi/\eta}/Lk-5/3\exp(-k^{22}\eta)dk$ .
$a= \frac{K_{F}}{f_{k}(\eta,L)}$ (6)
(1) $\omega_{n}$ , Vassilicos&Fung[14] .
$\omega_{n}=\lambda[k_{n}^{3}E(kn)]^{1/2}$ (7)
, $\lambda$ $O(1)$ . $\lambda=1$ .
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, $\alpha$ . ,
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$u_{\phi}= \frac{\Gamma}{2\pi r}[1-\exp(-\frac{r^{2}}{2R^{2}})]$ (10)
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$\eta$ [8], $R=C_{R}\cdot\eta$ ( $C_{R}$ ) .
$u_{F}(x, t)$ $\alpha_{m}$ .
$\alpha_{m}=(\overline{e_{ij}e_{j}i})^{1/2}=(\frac{\overline{\epsilon}_{F}}{2\nu})1/2$ (13)
, $e_{ij}=(\partial u_{i}/\partial X_{j}+\partial u_{j}/\partial X_{i})/2$ . $\overline{\epsilon}_{F}$ $u_{F}(x, t)$
, $D_{F}(k)=2\nu E_{F}(k)$ . $\alpha_{m}$
, $\alpha=C_{\alpha}\cdot\alpha_{m}$ ( $C_{\alpha}$ ) .
$\nu$ , $\nu=R^{2}\alpha/2$ .
$\Gamma$ $Re_{\Gamma}(=\Gamma/\nu)$
. Jim\’enez [8] ,
$Re_{\Gamma}=15Re\lambda 1/2$ . $Re_{\lambda}=u’\lambda/\nu(u’$ : r.m.s. , $\lambda$ :
) . – $\mathrm{H}\mathrm{i}\mathrm{n}\mathrm{z}\mathrm{e}[15]$ , $L/\eta=15^{-3/4}ARe^{3}\lambda^{/2}$ .
$A$ $O(1)$ .
$\Gamma=URe_{\Gamma}=\frac{R^{2}\alpha}{2}\frac{15^{5/4}}{A^{1/3}}(\frac{L}{\eta})1/3$ (14)
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Figure 1: 1-D wavenumber energy and enstrophy spectra. (a) 1-D energy spectra $E_{11}(k_{1})$
of the resultant and only Burgers vortices’ velocity. (b) 1-D enstrophy spectra
$\Omega_{11}(k_{1})$ of the resultant and only Burgers vortices’ velocity.
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Figure 2: The effect of the parameter $\alpha$ of the Burgers vortex on the 1-D wavenumber
energy and enstrophy spectrum. (a) Change of 1-D energy spectrum. (b)
Change of 1-D enstrophy spectrum.
Figure 3: The effect of the radius $R$ of the Burgers vortex on the 1-D wavenumber energy















, $\overline{\epsilon}$ , $\Delta_{0}$ 2 .







$4(\mathrm{a})$ , (b) , $C_{\alpha}=1.0$ 4.0, $C_{R}=1.0$ 3.0 2
2 $\langle\Delta^{2}(t)\rangle$ .
“ ” , $\langle\Delta^{2}(t)\rangle$ 1
512 , 8 .
$\langle\Delta^{2}(t)\rangle$ 4096 . \Delta $0.025\eta,$ $0.05\eta,$ $0.1\eta$ ,
$0.2\eta,$ $0.4\eta$ . $\eta^{2}$ ,
$\tau_{F}=L/\sqrt{(2/3)I\{\mathrm{i}F}$ . 3
1 .
Figure 4: Mean-square separation $\langle\Delta^{2}(t)\rangle/\eta^{2}$ plotted against time $t/\tau_{F}$ for five values of
the initial separation : $\Delta_{0}=$ 0.025, 0.05, 0.1, 0.2, 0.4. (a) Effect of $\alpha$ on the
curves of $\langle\Delta^{2}(t)\rangle/\eta^{2}$ ( $C_{\alpha}=1.0$ and $C_{\alpha}=4.0$ ) . $(\mathrm{b})$ Effect of $R$ on the curves of
$\langle\Delta^{2}(t)\rangle/\eta^{2}$ ( $C_{R}=1.0$ and $C_{R}=3.0$ ).
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Table 1: Effect of $C_{\alpha},$ $C_{R}$ on $G_{\Delta}$
1 , $C_{\alpha},$ $C_{R}$ $G_{\Delta}$
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$\Pi\equiv\frac{1}{4}\{(\frac{\partial u_{i}}{\partial x_{j}}+\frac{\partial u_{j}}{\partial x_{i}})^{2}-(\frac{\partial u_{i}}{\partial x_{j}}-\frac{\partial u_{j}}{\partial x_{i}}\mathrm{I}^{2}\}$ (20)
, (
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$\lambda$ 436 $\cross 10^{-1}$
$\eta$
$2.77\cross 10^{-2}$
$\tau_{\eta}$ 306 $\cross 10^{-2}$
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Figure 5: The time evolution of $\sqrt{\langle\Delta^{2}\rangle-\Delta^{2}0}$
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Figure 6: Skewness and Flatness factor of two-particle relative velocity p.d.f. plotted
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